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, , $P$ , {0} $X\subset \mathbb{C}$
, .






${\rm Res}_{z=0}(f(z)\sigma(z)dz)=0,$ $\forall\sigma\in \mathrm{K}\mathrm{e}\mathrm{r}(P^{*}, \mathcal{H}_{[0]}^{1}(O_{X}))$.
, $\mathrm{K}\mathrm{e}\mathrm{r}(P^{*}, ?t_{[0]}^{1}(O_{X}))=\{\sigma\in \mathcal{H}_{[0]}^{1}(O_{X})|P^{*}\sigma=0\}$ .
$\mathrm{K}\mathrm{e}\mathrm{r}(P^{*}, \mathcal{H}_{[0]}^{1}(O_{X}))$ , $\kappa\in$
$\{0,1, \ldots\}$
$z^{\kappa}\sigma=0,$ $\forall\sigma\in \mathrm{K}\mathrm{e}\mathrm{r}(P^{*}, \mathcal{H}_{[0]}^{1}(O_{X}))$




. ( $\kappa^{\ovalbox{\tt\small REJECT}}0$ , $\mathrm{K}\mathrm{e}\mathrm{r}(P^{8},$ $\mathcal{H}\ovalbox{\tt\small REJECT}_{]}(O_{X}))\ovalbox{\tt\small REJECT}\{0\}$ )
$\kappa$ , $D_{\ovalbox{\tt\small REJECT}}$ $I$ .
$I=D_{X}P^{*}+D_{X}z^{\kappa}$ .




(1) $\mathrm{H}\mathrm{o}\mathrm{m}_{D^{\chi}}(D_{X}/I, \mathcal{H}_{[0]}^{1}(O_{X}))=\mathrm{K}\mathrm{e}\mathrm{r}(P^{*}, \mathcal{H}_{[0]}^{1}(O_{X}))$
(2) $D_{X}$- Dx/ {0} .
$\mathrm{B}$ (1) l $I$
$\mathrm{H}\mathrm{o}\mathrm{m}_{D_{X}}$ $(D_{X}/I, \mathcal{H}_{[0]}^{1}(O_{X}))$ ,
$\mathrm{K}\mathrm{e}\mathrm{r}(P^{*}, \mathcal{H}_{[0]}^{1}(O_{X}))$ .
, $P^{*}$ , $I$
, , (2)
. (2) , $P$ ,
, $I$






















2 . , $m(z)$ $m(z)$
$\mathrm{m}\mathrm{o}\mathrm{d} Ox$ $[m(z)]$ .
3 {0} ,
$[ \frac{1}{z^{2}}]=\frac{1}{z^{2}}$ $\mathrm{m}\mathrm{o}\mathrm{d} O_{X},$ $[ \frac{1}{z^{3}}-\frac{5}{z^{6}}]=\frac{1}{z^{3}}-\frac{5}{z^{6}}$ $\mathrm{m}\mathrm{o}\mathrm{d} O_{X}\in H_{[0]}^{1}(O_{X})$
2 . 2
$I= \{R\in Dx|R[\frac{1}{z^{2}}]=R[\frac{1}{z^{3}}-\frac{5}{z^{6}}]=0\}$
. $I$ { , $R_{1},$ $R_{2}$ } . ,
$R_{0}=z^{6}$ ,
$R_{1}=z^{2}(5 \frac{d}{dz}+30+3z^{3})R_{2}=5z^{2}\frac{d^{2}z}{dz^{2}}+45z\frac{d}{dz}+60’-3z^{3}$
. $R_{2}$ $5(\lambda^{2}+8\lambda+12)=0$ ,
-2, -6 .
4 $[ \frac{1}{z}],$ $[ \frac{1}{z^{2}}],$ $[ \frac{1}{z^{3}}],$ $[ \frac{1}{z^{5}}-\frac{5}{z^{7}}]$






. $R$ , ( $\lambda+\mathfrak{y}(\lambda+2)(\lambda+3)(\lambda+7)\ovalbox{\tt\small REJECT} 0$ ,
$-1,$ $-2,$ $-3,$ -7 .
, $n$ $R= \sum_{k=0}^{n}a_{k}(z)\frac{d^{k}}{dz^{k}}$ , $a_{m}(z)$ $z=0$
$z=0$ $R$ , $v\{0\}(R)$ .
Brianqon et Maisonobe .
(Brianqon-Maisonobe[1])
$I\subset D_{X}$ $D_{X}$ ,
. $I$ $m+1$
, , $R_{1},$ $R_{2},$ $\ldots$ , R . ,
$0=\mathrm{o}\mathrm{r}\mathrm{d}(R_{0})<\mathrm{o}\mathrm{r}\mathrm{d}(R_{1})<\cdots<\mathrm{o}\mathrm{r}\mathrm{d}(R_{m})$
. , .
(i) $v\{0\}$ $(R\text{ }>v\{0\}(R_{1})>\cdots>v\{0\}(R_{m})$ .
(ii) $I=D_{X}R_{0}+D_{X}R_{m}$ .
(iii) $\dim \mathbb{C}Homv_{X}(D_{X}/I, \mathcal{H}^{1}([0]O_{X}))=v\{0\}(R_{m})$.
$R_{m}$
$v\{0\}(R_{m})$ . , $d=v\{0\}(R_{m})$ ,
.
.
(i) HomD $(D_{X}/I, \mathcal{H}_{[0]}^{1}(O_{X}))$ $\sigma$
$v\{0\}(R_{0})$ .












$\bullet$ $P$ $a_{n}(z)=b_{1}(z)^{n1}\cdots b_{q}(z)^{n}q$ $b_{i}(z)$ ( , $b_{i}(z)$
)
2 . , $\beta\in B_{i}=\{z\in \mathbb{C}|b_{i}(z)=0\}$
$\hat{o}_{\beta}$ $Pu=f$ .
, {0} , $B_{i}$
, , ,




: $P= \Sigma_{k=0}^{n}a_{k}(z)\frac{d^{k}}{dz^{k}}$ .
$b_{i}(z)\in \mathbb{Q}[Z]$ : $a_{n}(z)$ .
(i) $P$ $B_{i}$ .
case(a) , $Pu=f$ $B_{i}$ .
case(b) $\lambda_{i}$ , $\kappa_{i}=\lambda_{i}+1$ .
(ii) $I=DxP^{*}+D_{X}b_{i}(z)^{\kappa:}$ $\mathrm{G}\mathrm{r}I$ ; $\mathrm{G}\mathrm{r}I=\{R_{i0},, R_{i,1}, \ldots, R_{i,n}.\cdot\}$ .
( , $0=\mathrm{o}\mathrm{r}\mathrm{d}(R_{i,0})<\mathrm{o}\mathrm{r}\mathrm{d}(R_{i,1})<\cdots$ <ord(7i4,n )
(iii) $R_{i,n:}$ $\beta\in B_{i}$ $v\beta(R_{i,n:})$ ,
$d_{i}=v\beta(R_{in:},)$ .
(iv) $R_{i,n:}$ , $B_{i}$








$c_{i,j,k}(z)=0$ , for $k=t_{i,j},$ $-1,$ $j’<j$ .
(vi) $R_{:,n:}\tau\dot{\cdot},j=0,$ $j=1,2,$ $\ldots,$ $d_{i}$ , ,$j,k$ .
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13
: $\tau_{i^{j}},\in H_{[B_{i}]}^{1}(O_{X}),$ $j=1,2,$ $\ldots,$ $d_{i}$
$\sum_{k=0}^{t_{i^{j}},-1}(-\frac{d}{dz})^{k}[c_{i^{j}k},,(z)\frac{b_{\acute{i}}(z)}{b_{i}(z)}]$ .
, $Pu=f$ ,, (\beta \in B ,
$t \cdot.,-1\sum_{k=0}^{j}C_{i,j,k(\beta)\frac{d^{k}f}{dz^{k}}(\beta)=0,j=12\cdot\cdot},,.$ ,
. \S 1 ,














. 2 $b(z)=z^{3}+3z+1$ . , $B=\{z\in$
$X|b(z)=0\}$ . $P$ $P^{*}$








$[(- \frac{d}{dz})^{2}z\frac{b’(z)}{b(z)}+(2z^{2}+5z)\frac{b’(z)}{b(z)}],$ $[(- \frac{d}{dz})^{2}z^{2}\frac{b’(z)}{b(z)}+(5z^{2}-6z-2)\frac{b’(z)}{b(z)}]$





, . , $\mathbb{Q}[z]/\langle b^{3}(z)\rangle$
$R_{1}^{*}$ , $\mathbb{Q}[z]/\langle b^{3}(z)\rangle$ 6 . , $Pu=f$
$B$ , $f$ $b^{3}(z)$ ,
6 . $\mathbb{Q}[z]/\langle b^{3}(z)\rangle$ $R_{1}^{*}1,$ $R_{1}^{*}z,$ $R_{1}^{*}z^{2},$ $R_{1}^{*}z^{3},$ $R_{1}^{*}z^{4}$ ,
$R_{1}^{*}z^{5}$ , ,
$z^{8}- \frac{4862}{185}z^{2}-\frac{3489}{37}z-\frac{78}{5}$ , $z^{7}+ \frac{3264}{185}z^{2}-\frac{448}{37}z-\frac{69}{5}$ , $z^{6}+ \frac{357}{185}z^{2}+\frac{432}{37}z+\frac{13}{5}$ ,
$z^{5}- \frac{343}{185}z^{2}-\frac{69}{37}z+\frac{3}{5}$ , $z^{4}+ \frac{231}{185}z^{2}-\frac{23}{37}z-\frac{6}{5}$ , $z^{3}+ \frac{12}{37}z^{2}+\frac{81}{37}z+1$
.
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